Neuronal expression of mutations affecting primarily glia in the mouse: studies in the dysmyelinated and convulsive mutant quaking.
1. Various aspects of the noradrenergic system in the brain of the dysmyelinating convulsive mutant mice quaking have been examined. 2. Determination of the endogenous contents of noradrenaline and its metabolite 3-methoxy 4-hydroxyphenyl-ethyleneglycol (MOPEG), as well as measurement of the electrically-evoked release of (3H)-noradrenaline shows an increased noradrenergic activity in the brain of the mutants, when compared to non convulsive controls of the same strain. 3. Ontogenic development of alpha adrenergic receptors indicate that an increased density of alpha-2 sites precedes the appearance of the first convulsions by approximately one week. 4. Anatomical determination of the number of noradrenergic neuronal cell bodies in the locus coeruleus shows a hyperplasia of this nucleus in the mutants. 5. Electrolytic coagulation of the locus coeruleus inhibits the convulsions of the quaking mice. 6. These results suggest that an alteration of the embryonic differentiation of the locus coeruleus, which gives rise to the majority of brain noradrenergic neurons, provokes a hyperactivity of this neuronal system, thereby triggering the convulsions of the quaking mutant mice. 7. The possible involvement of other neurotransmitter systems in the convulsions of these mutants, together with the nature of the relationship between neuronal abnormalities and dysmyelination phenomenon, are discussed.